Spectra of various particle species have been calculated with the Quantum Molecular Dynamics (QMD) model for very central collisions of Au+Au. They are compatible with the idea of a fully stopped thermal source which exhibits a transversal expansion besides the thermal distribution of an ideal gas. However, the microscopic analyses of the local flow velocities and temperatures indicate much lower temperatures at densities associated with the freeze-out.
After a full QMD propagation for 300 fm/c, involving all nuclear interactions and hard binary scatterings, fragments are calculated via a 3 fm configuration space coalescence.
Then, in addition, all charged products are propagated on their mutual Coulomb-trajectories for another 10 6 fm/c ≈ 3 · 10 −18 s.
Having obtained the full triple-differential spectra in such a manner for each charge independently, the spectra were fitted by a transversally expanding, thermally equilibrated source [12] .
This implies that the transverse spectrum is composed of a directed flow and a random component, which can be associated with a temperature. The strength of the collective component is assumed to increase linearly with the transverse distance; the shape of the source is a homogeneous sphere. Nonrelativistically the double-differential distribution reads d 2 f (T, p max ) dp l dp t = N 2 p max pmax 0 dp 0 p 0 p max η π 
Here η is an abbreviation for A 2m N T . With these formulas the average flow momentum per nucleon is 2 3 p max and the averaged flow kinetic energy amounts to p max /4m N .
In order to get information on the thermal collective energy sharing, we restrict our analysis for the moment to the transverse momentum spectra only. This procedure is motivated by the fact that transverse momenta are newly created and are not directly connected to the initial (longitudinal) beam momentum. A possible collective expansion in longitudinal direction cannot unambiguously be associated to the properties of the hot and dense reaction zone because the system may have memory about its history, in particular the incident momentum. Fig. 1 shows transverse momentum spectra of various fragment charges obtained with QMD for the system Au (150 MeV/nucleon, b=0) + Au (symbols) together with fits to these calculated data, which are based on the assumptions from above. In fact, the corresponding count rates have been fitted, rather than the invariant distributions, which are displayed. All spectra are compatible with temperatures between 20 and 25 MeV and averaged collective flow velocities of 0.1-0.13 c. Fig. 2 Let us summarize the analysis of the final spectra, apparently the momentum space population of all fragment species is reasonably well described by two parameters, the tem- A considerable fraction of the nucleons remains in the central volume (Fig. 3 a) ): even after 100 fm/c about one third of the system is still in the central zone. Matter outside this zone has experienced the higher densities earlier on. In terms of a hydrodynamical point of view, matter in the QMD model freezes out at different times. The temperature distributions indicate rapid cooling and prove that the source of nucleons and clusters is not globally equilibrated, even for the most central collisions in microscopic models (Fig. 3 b) ).
However, in the longitudinal direction the spread of the velocity distribution is higher by 50% in the intermediate reaction stages (t=40-60 fm/c), while the system is transversally equilibrated. This cooling is associated with a decrease of the density too (Fig. 3 c) ). [16] and with a QSM analysis of experimental fragment yields [15] (dark shaded area).
This explanation of the large discrepancy between the temperatures extracted from the chemical analysis and the temperatures extracted from the fragment spectra puts into question all temperature extractions from slopes of particle spectra, even if an additional collective motion is taken into account. This was done, for example, in our macroscopic analysis above. The values are 2-3 times higher than the correctly extracted microscopic values.
This finding concerns also temperatures extracted from slopes of pion spectra at highest incident energies, e.g. at the AGS and CERN [17] .
What is wrong with the assumptions underlying the global fit? A thermally equilibrated source at some temperature T can disintegrate not only due to the thermal pressure, but also due to some additional collective expansion. The probability of finding a particle which has received a collective velocity v coll. , i.e. dN/dv coll. , is essentially unknown. It can be expressed
Hence, the density distribution as well as the flow velocity profile enters as the first and second term on the right hand side of the preceding equation. For a fit to the spectra, a homogeneous density with a sharp cut-off and a linearly increasing velocity profile have been used [18] .
Therefore, the high transverse momenta components of the particle spectra do not correspond to the high momentum tails of hot source, but to the collective motion of fast cells with low internal temperature. The microscopic analysis suggests that the combinations of density and temperatures, which are traversed in the course of the reaction, are in agreement with the expectations from the quantum statistical analysis of the fragment distributions in the final state [15] .
In summary, temperatures obtained from slopes of particle spectra can only serve as an upper estimate for the conditions at freeze-out, even if collective flow has been taken into account. The main origin of this uncertainty is the fact that the configuration space distribution is essentially unknown. In view of this analysis, model estimates of temperatures in high-energy and ultrarelativistic heavy ion collisions [17] are expected to overestimate the thermal energy reached in such reactions considerably. Our analysis suggests that chemical thermometers, e.g. π/p ratios, which take into account feeding from unstable states and absorption may be more appropriate. Fig. 4 
